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(54) Controlled release compositions 

(57) Disclosed are controlled release compositions 
containing biologically active, compounds incorporated 
into metal oxide glass haying a porous matrix which is 
prepared by polymerizing one 'or more metal alkoxide 



monomers, optionally in the presence of a second metal 
alkoxide monomer. 4 ; 

These compositions may be directly incorporated 
into the locus to be protected or may be applied to a 
structure in a coating. 
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D scription 

Background of the Invention 

[0001] This invention relates generally to a composition for controlling the release of microbicidally active compounds. 
In particular,, this invention relates to the use of metal oxide glasses to cpntrpl the'Te lease of microbicidally activ 
compounds. ' ' , > . ..''T. * . *' f: 

[0002] The ability to control release of biologically active compounds to a locus to be protected is important in the 
field of microbicidally active compounds. Typical \y K when a rnicrobjcidally. active compound is added to a locus to be 
protected, the compound is rapidly released, whether or t npt if is needed. Controlled release compositions deliver the 
biologically active compound in a manner that more closely matches the need fbVthe Qompouhd. In this way, only the 
amount of the biologically active compound needed is released into the locus to be protected. Controlled release offers 
the advantages of reduced cost, lowered toxicity and increased efficiency. ' 

[0003] Various methods of controlled release are known. Such methods include encapsulation' of the microbicidally 
active compound, adsorption of the microbicidally active compound on an inert carrier, such as silica gel, and clathration 
of the microbicidally active compound. : ' ! ?i' ? (V - 

[0004] All of these methods have drawbacks to widespread commercial use, such as expensive starting materials, 
limited compatibility of the controlled release method to the compounds to be released or locus to be protected, and 
limited control of the release of the microbicidally active compounds. For example, adsorption of microbicide on an 
inert carrier results in a composition that releases the microbicide in a diflusion controlled manner. Such compositions' 
usually do not provide control of the release of the microbictde. Additionally, whether a clathrate forms or not depends 
on the solvent used, which limits available solvent choices. 

[0005] US 5,591,453 (Ducheyne et al.) discloses, biologically active molecules in a silica based glass to provide 
controlled release of the biologically active rTOlecu^ are all pharmaceu- 

tical, agents, such as drugs and growth. factors. This^patcnt is directed to using these glasses in the'accclcration and 
regeneration of bone tissue and ,a reduction in the area adjacent to the glasses when 

implanted in a person.' There > is no discuss ion of inccrppratihg nqn^harmaceutical'agents, such as microbicides cfr 
agricultural pesticides, into the glasses. This 'patent teaches £haV the release of the bioiogicaily active molecules is 
^controlled by varying the size of the gjass particles from 500 microns to 5 millimeters. Increasing the particle size slows 
down the release of the biologically active' molecules because it takes longer for the biologically active molecule 1 to 
diffuse out of the particle., This is an inefficient method to control the release of biologically active molecules. Also, the 
large particje sizes required to slow the release of the biologically active molecules' are incompatible with most industrial 
systems, such as coatings and paints. Large particles, when added to a paint /adversely affect the gloss. 
[0006] Japanese patent application 07 291 805 A (Yamamoto) discloses agricultural pesticides incorporated into 
metal oxide glasses prepared from metal alkoxide monomers. The metal alkoxide monomers contain only alkoxy 
groups. This patent application does not teach modification of ihe metal oxide* glass in order to vary the release rate 
of the incorporated agricultural pesticide. 

[0007] There is therefore a continuing need for controlled rejease compositions of biologically active compounds, 
such as microbicides, marine antifoiiling agents and agricultural pesticides, that are inexpensive, compatible in a broad 
range of loci to be protected, have a small particle size, and more efficient at controlling the release of the biologically 
active compound than compositions currently available; ; 

Summary of the Invention 

• ■ -T--- \ : . : - - • . . y> f. . • . ,-. > •. • 

s [0008] It has;nbw been found that the release of biologically active molecules from a metal oxide glass can be con- 
trolled by varying the substituents of the metal alkoxide mondmers used to form the glass without varying the size of 
the glass particles. • :) - . . .i r. ■ *■ , ; 

[0009] The present invention is directed to a controlled release composition including one or more biologically 1, active 
.compounds incorporated into a metal oxide glass having a porous matrix, wherein the biologically active compound is 
selected from the group consisting of microbicide, marine i ant if dulingagent/and agricultural pesticide; and the metal 
oxide glass is prepared by ^polymerizing one or more metal alkoxide monomers «' 

' - " (R 2 ) n M/^(ORJ)^ . ..-r- ^ • : , (I) 

optionally in th pres' nee of one or mor metal alkoxid ' monomers of formula (II): 
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(R 5 ) y R 4 R 3 M 2 +x OR 1 (II) 



wherein and M 2 are independently selected from silicon, aluminum, zirconium, titanium/tinrvanadium, and iron; 
5 ri = (Chalky); Rf, R 3 , R 4 and R 5 are independently selected from OR1 , (CV^alkyl, substituted (C l7l ^)alkyl. (C 2 --, 0 ) 
alkenyl, halosubstituted (C ? - 1Q ')all^"^ (C 3 . 10 )alkynyi, phpri'yf. substituted phenyl, 

(C 7 - 10 )aralkyl; m and x^are'in^ependenffy 3 of 4; h '= m-3; and y = x-3; with the proviso that when the biologically active 
compound is an agricultural pesticide, at least one metal alkoxide monomer of formula (II) is present where R 3 or R 4 

isnotOR 1 . • ( " ( \ '[ . r l]/ t ,- . V. ,. " 

10 [001 6] The present invention 'is jurti^ release composition including one or more biologically 

active compounds incorporated into ap organ^-meta'i oxide o^ia^s having a porous matrix, wherein the biologically active 
compound is selected from the.grpup^ ahd agricultural pesticide; 

and the organo-metal oxide glass is prepare^ jnVh'e 'presence compound, one or mor 

. metal alkoxide monomers of formula (I): \ " ^" ' * "* Z'^ .'' ' " '"' Ji " .! " "" , 



(R 2 ) n M 1 +m (OR 1 ) 3 .o irj-.^TL-oo^-ji-n-. v«.-*0' 1 (I) 

■ ■ f m •;, t u, \a -.c.r:;»oc:rnoa &ri! OJ ho^ion.rii^ol^ L^iJoun.:-.' v;>; <o 't« :■»]('■»;.■■ i *" ! " • . ! '' , ". 5 
optionally in the presence of one or more metal alkoxide monomers of formula (II): , \ . , 

: :: ;Js/n-M^)^1a?M^OR* i,ii-Kr..; I fr : rr.;^ 1 vo^^:iv: , -\'.L (||)' 

wherein M., and,M 2 are : 'independently se^ alur^/ium"^ vanadium, a*nd iron; 

Ri = (C^^jalkyl; BKF$! (^-^alky!. (C 2 - 
C 10 )alkenyh halosju^sjitut^d '(C^ 0 jal)keny^^^^^ 
. ( C 7 -in)aralkyl; m and x arelndependentiy 3 or 4; n ^m^j arid y'= x-3: and wherein the hyclroxylic cpmpourid is selected 
from the group consisting of. (C^pjak tC^grycols^p^ 
ethers, polyethylene giycpl) ar% glycol) aryl etfie.rs: ^ .* ' '. r * M | ".^ ; < ., (>!iV , p ( 
50 [001 1] The preseni inventfon _jf also directed tq a method of cpntrOjIling the release of biologically active compounds 
including the step of ihcbrppr^ a metal oxjele glass having a porous" matrix, 

wherein Ihe biologically^^ consisting of micrbb'icide, marinle antifoiiling agent, 
and agricultural pest icl^ f;s prepared §y poly menzjhg one ^ mjetal ajko^e'mohom 

of formula (I): * - , 



vi. 



optionally in the presertce of one or more' metal a^ , , - } 

(R 5 ) y R 4 R 3 M^OR 1 ■ - ' * (II) 



wherein M 1 and M 2 are independently selected from silicon, aluminum, zirconium, titanium, tin, vanadium, and iron; 
R 1 = (C r4 )alkyl; R 2 , R 3 ; R^ anci R 5 are independently selected from OR 1 , (C i: . 12 )alkyl, substituted (C i:i2 )alkyl, (C 2 - 10 ) 
alkenyl,' halosybstjtuied i ^C^ ^1 o)alkenyI , , (Q^^ jc^! 0 jatkynyi;; . phenyl, substituted phenyl, 

(C 7 - 10 )aralkyl; m and x are independently 3 or 4; n = m-3; and y = x-3; with the' proviso that when the biologically active 
compound i^ an ajgrjcultLiral pesticide, at least ope metal alkoxide monomer of formula (II) is present wh^re R 3 or R 4 

. 'iS Wot OR 1 . ." - "■' L ; v , V. , ' ' . . f , „ : . - 

50 [0012] The presengnventipn i's also directed tp a method of cdhtirollihgthe release of biologically active compounds 
including the step of ihcprporating.the f) bi^ cpmpounds in an organp-metal oxide glass having a porous 

. matrix, wherein the biologically active compound is selected from the group consisting of microbicide, marine antifouling 
agent, and agricultu ral peslicide; and wherein the organo-metal oxide glass is prepared by polymerizing, in the presence 
of a hydroxylic compound, one or more metal alKoxide monomers, of formula (I): 



(R ? ) n M; +m (OR\ • - " ' (I) 
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optionally in the presence of one or" more metal alkoxide monomers pf, formula II , . 

wherein M 1 and M 2 are independently selected from silicon', aluminum, zirconium^ titanium', tin, vanadium, and iron; 
R1'= (C r4 )aikyl; R 2 , R^ : R 4 and R 5 are 'independently selected from QRf 1 ! J^*I|^.2)alHy{i Substituted (fcr^alkyl. (C 2 - 10 ) 
alkenyl, halosubstituted (C 2 -ip)3 | Henyl l (C 3 . 10 )alkynyi;, haiosubstit^ phenyl, substituted phenyl, 

(C 7 - 10 }aralkyl; m and x are independently 3 or ,4' nym-3; and yj = xf3; and wKerein the hydroxyiic compound is selected 
from the group consisting of (C 4 - 2 o)alkyj alcohols; ^(C^pJara^Ga^hpIs; (C^aolig.lyc^ls; poly(ethylene glycol) alkyl 
ethers; polyfethylene glycol) aralkyl ethers; and pqly(ejt|pylene glyp^J) ^iVLe^er^s., ' 4 . . '' . . 

[0013] The present invention is^aiso directed to a rpethbd^ or inhibiting the grp\Arth of pests at a locus 

comprising introducing into or pitp.tfye locus ( to > be protected, an effective amount bttrte compositions described. above. 

Detailed Description .of the. Invent ion ■ r .-.r : . : ;ri w r j • y . ; r , 

'J . ? L^ f * 1 - ' '.'..M- .->""."/ i ■ -i -/i;T-. :■. iflrfri^ ;f j 'V ':;.r < ); : x rr >' t ■'!}:". -f I •«•::; .;' ,:; ^ - f , . 5 . . • * ■. 

[9014] . i/ ^s r use^.througho^ have tfie following meanings, unless the context 

clearly' indicates otherwise.' '. ' WV-^- , V .', . ' ' 

.[00.15] ); T(ie terni. a ; bipjpgica!ly actiye^cpmppund" refers y tp ; a micjpbicide, a marine antifouling agent, or an agricujtural 
^pesticide'^ refer to.a compound capable of inhibiting or' 

controlling the growth c^f microorganisms at.a.lpeus.'Th^ not limited Iq, industrial 

fungi, bacteria. and algae.. The^term/kxju^" refers, Jp^an. industrial, system or, product subject to. contamination by mi- 
croorganisms, Jhe term "pest" refers to.agricglturarand incjustriai fungi! bacteria, ialgae, insects, mites, and weeds. 
x [001 B] . "Marine antifouljng agent" includeSj ajgaecides ,and mplfuscicjdes. "Marine antifouling activity 0 is intended to 
include both the elimination, of and inhibition of ^growth^ Marine, organisms controlled by marine 

antifouling agents suitable for use jn ttys invent ion. incjucfe bp\f\ hard and soft fouling organisms. Generally speaking, 
; the term, "soft f puljng> prgan isms" refers^ .to plants, ancj /ny erte^r^s, .such _ as slime, algae,, kelp, soft corals, tunicates\ 
hydroids, sponges, andanempnes, while, tr^e term "hard fouling organisms" refers to invertebrates having some type 
p t f .bard outer shell, such as barnacles, tubeNworms, and molluscs. ( . . _ ( ; 

[0017] , "Agricujtural pesticides" inclucfe .agricultural fungicides, herbicides, insecticides and miticides. " Agricultural 
fungicide" .refers, to a compound capable of ; inhibiting"the growth of pr controlling "the growth of fungi in an^gricultural 
application, ; such as.treatment of plants and. soil; "herbicide" refers to a, compound capable of inhibiting the.growth of 
or controlling the growth of certain pjants; "insecticide" refp.rs to a compound capable of, controlling insects; and "miti- 
cide" refers to a compound, capable, of controlling .mj'tes^. tJ . , ; . t| , ; * " . = f ? i, \ 

35 [0018] The term "alkyl" means a linear, branched, cyclic, or any combination thereof hydrocarbon. "Substituted ali^yl" 
means one or more of the. hydrogens oathe alkyl group are replaced, by another jSubstituent, such as cyano, (6^,-4) 
alkyl, nitro, mercapto,. (C 1( - 4 )alkylthio,"halQ, (C^eJalkylamino, (C^jdialjcyla^^ tri'(C 1 -4)alkoxy.^ilyl. 

^Aralkyr.means an alkyj group haying one pf its hydrogens replaced by an aryl group. "Substituted phenyl" mean one 
or more of the hydrogens on the ar^prr^atic ring- are. xeplac.ed by another substituent, such as cyano, (Chalky!,, nitro, 
mercapto,, (C r4 )alkylthio, halp r (C 1 - 6 )aikylarnino, (C 1T6 )dialkylarpinp r and (C r4 )alkoxy. ; :"Halo" means fluoro, chloro, 
. brorno, and iodo. Thete.rm "metal oxide glass" means a polymer prepared by. the hydrolysis pf metal alkoxide monomers 
and having, metal-oxygen-metal bonds. All.amounts are percent by weightunless otherwise .noted and alf percent by 
weight ranges are inclusive. AH ratios are by weight unless otherwise specified. AH ratio ranges are. inclusive. As used 
throughout the specification, the fpllowing abbreviations are applied: g = gram; ml_ = milliliter; u.m = micrometer; MW 
= molecular weight; MPJ-C= high performance liquid chromatography; ppm = parts per million; and wt% = percent by 
weight. ' % * ' ' ' _ 

.[0O19] . The biologically active qpmpounds useful in the present invention are those which are hydrpge^ bond accep- 
tors. That is, the compound^ are those having one pr more atoms selected from nitrogen, oxygen, fiuorine or mixtures 
thereof. The njlrogen or oxygen niay have single pr.mu[tiple bonds, such as in a carbonyl.jmine, nilrile, hydroxy amide, 
50 alkoxy, ester, ether or amine group. , ^ t . ... .... ,,. t ( u ,. . . . t j4 ' t , ■ . . \ 

[0020] . Suitable mjcrobicides.of the present invention .include, but are. ipot limited to: methylenebis(thiocyanatej;. iso- 
thiazolones; carbamates; heterocyclic compounds; lt carboxylic acids and their derivatives;. amine.s ! ammonium and 
phosphonium jsalfs; aldehydes, ketones and formaldehyde releasers; halogenated aromatic or aliphatic. compounds; 
alkenes; and. mixtures thereof. Examples. of isothiazolones include but are notjimited to: 2 T nHoctyl-3-ispthia2olpne; 
55 4,5-pichlpro-2-n-ocJy IrSrisptbiazolon ; , A.S^dichloro-a-cyclohiexy l r 3-isothia2olon ; 5-chloro-2-m ethyl -3-ispthiazolone; 
.2-m thylr3-isothiazofpne;< 1 ,2-benzisothia^olin-3-one; and 2-m thyl-4,5-trim thylene-3-isothiazolpn ..Examples of 
carbamates include but ar not ilimited tb: 3-ipc!o-2-propynyl butyl carbamate; methyl behzimidazpl-2-ylcarbamate; 
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imidazolidinyl urea; diazolidinyl urea; N'^S^-dtchlorophenyll-N.N-dimethylurea; 3,4,4'-trichlorocarbanilide; dimethyl 
dithiocarbamate; and disodium ethylene bisdithiocarbamate. Examples of heterocyclic "compounds include but are not 
limited to: zinc 2-pyridinethiol-1 -oxide; sodium 2-pyridinethiol-1 -oxide; lO.IO'-oxybisphenoxyarsihe; N-trichloromethyl- 
thiophthalimide; 5-oxo-3,4-dtchloro-1 ,2-dithiol: i3ibr6mp-1 r chlorrO-5,5-dimethylhydantoin: 4,4-dimethyl-1,3-dimethylol- 

5 hydantoin; 2-(1hiocyanomethylthio)benzothiazole; 2-rriethylthio-4-t-butylamino-6-cyclopropylamino-s-triazine; iodopol- 
yvinylpyrrolidone; 3,5-dimethyl-1 H-pyrazole-1 -methanol; 1 -(2-hydroxyethyl)-2<3Ctadecylimidazoline; 4-(2-nitrobutyl)- 
morpholine; triazine; N.^-methylenebi^S-rtiethyi-^ 2 ) 2 , -oxybis(4 l 4,6-tfimethyl-1 ,3,2-dioxaborinane); 

2,2 , -(1-methyl1rimethyiene^ hexahydro-1 ,3,5-tris(2-hydroxyethyl-s-triazine; 

4,4-dimethyloxazolidine; 3/4,%'r^ 4,V-(2-eth^^ 2 : rriethylthio-4-t- 

10 ' butylamino^-cyclbprbpyi^ alpha-[2-(4-chlorophenyl) 
5 ethyl]-aipha-(1 ,1 ' -dimethylethyl)-*^ ,3 : dioxolan-2-yl- 
methyl]-1H-1 ,2,4-triazole; didecyjdiffieHftyiam^ c^lbr^ 1 -[2-(2;4-dichlorophenyl)- 

1 /3-dioxolan-2-yl-methyl]- 'IH-^!?;^ 

2- chlbrb-4,6-bis(^ 2-cWoro4-^ ,3,5-triazine; 1 -<3 : chloroa ; llyl)- 
*5 3,5,7-triaza-l-azoniaadamantane chloride; copper naphthenate; 5-hydroxymethoxymethyM^ 

[3.3.0Joctane; 5-hydroxymethyl-1-aza-3,7-dioxabicyclo[3.3.0]octane; y-ethyM.S^Exa-^a^^ cetylpy- 
ridinium chloride; 3-bromo-1-chloro-5-p1methyl-5-ethylhy and 5-hydrqxypoly- 

' [methyleneoxyelhyljmethyi-^ 

elude but are not limited to:(E,E)-2,4-hexadienoic acid; benzoic acid; sodium or calcium pr^l6rra)e] ethyre'riedW 
20 telraacelic acid disodium 'safl; and sodium^^ (C^^afkyl 
esters of '4-hydroxybeftzb1c : ac^ a^j&S^fii^ 

'fatty afcids: and 2. 2-dibrbrrip-3-Ki^ amines' ihc1ud^'feu% ftfrttff fim)tetfto?: T-Uf^^^'no)- 

3- aminb-propaYie; 2-hydrbkVpropyT rriethan 'jp^itr^rierfo'l; arid '4-cfijdrb-:i5 

of ammonium and ph'ospWbmum^alt^ 1ntjlude%W ^rB^oWrWKS& tbVrV^ji#!^ dh Iodide;- cetylt- 

25 rimcthylammoniuWi chloYido ; ;' dfd&cty&rn^ 
[oxyethyiehe(dirne\hyti^ 

t chloride, o^ecyrguaV^ Smmonium com- 

' pounds: telrakisfhydrtbxVm^^ Examples 
of aldehydes, ketortes ahtftorr^aldehyde reSafclsrS ift'cT^ llrrlif'etftb:; 'peWan6-1 : ,5^iJalf i ^\^ht&rt^6paiT' 

30 boxaldehyde: formaldehyde;. 2-bromo-4 , -hydrpxyac^etophfenon^; trtethybrb^iro^ fe-by6m^-'5-ni-* 
tro-1 ,3-dioxane. Examples 1 : 6Y\ ha'ofcjeti^ted aV6mdtlc Bpmpbtjrids 5 ihclu'de but aVe 1 Wbi Iimited4br2,*;5^^ 
thalonit'rile: 2 ( 4/4 , -tridhWr6 v -2'*hyd fefterr^-d^ £nb 1 ,^•a1-'(4 , - 

chlbrbphenyldi^uanidey-R^Hfe: Ezxamftes'of Halbg&natecl afyfoatic •cbrT^b\Jn l d!s• rnclube but are 'Hot 'lirfttted'tb:' t:2-'di- 
brbrnb-2,4-dicyanboutahei:' dnobbmethy 1-p-tolysLrlf brfe; dibrombhitrbSfhane; aWb 'hexabhlorotfimethylsaifone. Exam- 

35 pies of alkenes include but are not limited to: b-bromo-b-nitrostyrerte; 1 i^bis^brbmbacetoxyj-^-butehel terpene; and 
iimonene. * t \ !t . .. ' 

[0021] ; ^Suitable manne^n'tifouli% invention Include, b^ td: rrianjgahese ethyl- 

enebiso'ithibcarbamate: ; ztoc dimethyl" ■ , Sithj^arba7iJat6; - 2fmethyi4-t-bdtVl^mino-6-eyc lop ropy laminb-s-triazrne; 
'■2;4;fe;6-tetfachlbrote^^ zinc elhyle'ndbisdithiocarbamate; copper thio- 

40 'cyanate; 4, 5-tiich1orb-2-h-octy^ N-tflubrc&i^ N^dimethyl-N'-phe 

flubrbdichlororriethylthib-sulfamid 2^pyri'ciiVietHi6i-i -bfcide; tetramethylthiuram disulfide;' ^.e-tnchlorophenyl- 

rriaieirfiide; 2;3,5\i5Metrachbr6-4-(methylsulfoh SMCxjb-^^prbpynyl'butyt carbamate; driddomethyl p-tblyl sul- 

fbhe; bis dimethyl dithlbcarbambyl zi'hc^ethyle'nebisdrthibbarb^rhate (bispyridil) bisrnuth bichloride: 2-(4-thia- 

zpiyljbenzirnidazole; pyridine triprienyi bbrahe; pheriyiamides; 'hii^rbpaYgyl' corripbuhds; and 2-halbalkoxyaryl-3-iso- 

45 thiazblohes: Suitable ^-hafoalkoxyarVl-3 : feotHiai'bibHes include; but are ; not lirnrted tb: 2-(4-t rif I uuromethbxy phenyl) - 
3-isothiazqlone, 2^4 j trmubrbmethbxyph^ 

3-isothiazolone. . t 

[0022] Suitable agricullural furigifcides of the present ihverit/on ihcltidei but aVe nbt limited to: ^ithiocarbamate and 

derivatives such ak ferbam/iiram, mariebrmancbzeb, L ziheb; propineb; nietham, thirdrh, the complex of zineb and 

so ' pblyethylene' thiuVarh disulfide, da^omet; and mixtu res of thtese with' cdpper salts; hitrbphenol derivatives such as di- 
nocap, binapacryl, and2-sec-butyl-4,6-dinitrophenyj isopropyl carbonate; heterocyclic'structures such as captan f olpet, 
glyodine, dithlahbn, thioquihox/bdriorrt^j, Thiabendazole, vinblozbliii, iprbdione, procymidbri'e, triadimenol, triadimefon, 
bitertanoi, fluorbimide,' tria'rirrtbi; c^yc^btieximtdd : ethirimol, dbbemorpK, dimethbmbriph, fhifluzamide, and, quinome- 
thionate; miscellaneous halog ;, nated : fuh^icldes such as chlofanil; ! dichlone, chlbrbrieb, 'tricarhba, dichloran, and pbly- 

55 chlbronitrobe'nzen sffungicibaVarttibiotics such^s'griSeofulvin^kasugamycTh arid : sheptbmycih; miscellaneous fungi- 
cides such as d'iphehyl sulfone; dckd?rie,' ; methbxyi; f-triic^yarib-^^-dihitrbb Hz n' , i-phenylthiosemicarbazide, thi- 
ophanate-methyl, and cymoxahii; : as welfas acytafanines such as ftlralaxyl, cyprbfuVam, ofurace, benalaxyl, and oxa- 
dixyl; fluazinam; flumetbver; phehylbBhzarriide derK/atives'6uch as- those 'disclosed in'EP 578586 A1; amino acid de- 
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rivatives such as valine derivatives disclosed in EP 550788 A1 ; methoxyaqryjates such as methyl (E)-2-(2-(6-(2-cyan- 
ophenoxy)pyrimidin-4-yioxy)ph^ ben7o(1 .^aj-thiadia/ole-T-carbothioic acid S-methyl ester; 

propapnocarb; imazalil; carbendazim: myclobutahi^ tridemorphi pyrazophos: fenarimol; fenpiclonil; and 

pyrimethanil. . , . ^ . . , ; 7 ' / . " ' 

- [0023] Suitable herbicides of. the present invention include, but are not limited to: carboxylic acid derivatives, including 
benzoic acids' and their salts; phenbxy and phenyl substituted carbpxyjic acids aha* their salts; and trichloroacetic acid 
and its salts; carbamic acid derivatives, including ethyl N,N-di(n-pro^ substituted 

. ureas; substitutedtriazjnes: diphenyl ether derivatives such as pxyfluprferi andiFluorogiycofen: anil ides such as propanil; 
oxyphenoxy herbicides: uracils; nitriles; ( arid other organic.herbiades such as dithiopyV arid 'thiazqpyr. 

, [0024] Suitable insecticides of the present jnyantipq include, but are not limited to: acephate; aidicarb; aipha-cyper- 

. methrin; azinphos-methyl;,hifehthrin: binapacryl; Ipuprpfezin; carbaryj; carbiofuran; cartap; chlorpy rifos; chlorpy rifos ^me- 
thyl ; s clofentezine; cyf I uthrin; cyhexatin; cyp'erme^ demetori; demetqn-S-methyJ; derhe- 
ton-O-methyl; ( derneton-S; de^ diazinon; dicofol; dicro- 

. tophos; difiubepzuron; ^ dimptpoate^ dinpcap; endpsujfan;^ esfenvalerate^ Jethiofencarbi'ethionVefh 

thyl; ethoprop;,etr.^ fehthion: fen- 

. valerate; Jl^cyclo^ jsazbphos; 1 'isbten- 

ph6s;Jspxathioh; i meth methyl parath'ionfmevinphos; mexacarbate; 

.. ? m pnpcro^ phorate; phpsalpne;, phosmet; phosphamidon; 

.pmmica^ prpfengfps; prbm^ rotenone; tebufenozide: terhe- 

phos; i'E;RP; ; te^^ * 

, [0025] r The .bipjogjca.jiy actiyg compound ^ a marine antif puling agent. It ispref erred that 

the microbicides are. selected from: ,5 r chiprcH2-m^ f 2 : methyl : 3:isothjazolone; 2-n-pctyl-3-isbthia- 

zplone; 4, 5-dich.lor^2-n-c^tyi-3-ispth iazojphe;. % 4, t 5rdJchJpro-2^ ' 4, 5-aJchlpro-2-cyclohexy I- 

. 3-isoth iazolpn e ; 3- iodp-2- p ropy ny L bujty (.carbamate; i { ,2 ;d tb romp-2 , 4 : bicy anobutarie ; met hy le"n e-b i s-thjpcy anate ; 2-th i - 
pcyanomcthylthio ; benzothjazole;~ ?,4^,fj-^ 5-brorno-$-nitrp-1 ,3-dipxane; 2,2-dibromo-3-ni- 

trilopropipnamide; .- . 3-brornp-1rp 

3-jsoth iazolpn e; and S.^f'-tcjchlprpcarba^ midribidides are selected from: 2-m$- 

,thyl-3-isotr^iaz^^^ 4,5-dich)oro-2-n-octyl-3-isothta- 
r zolone; t . ^Srd^chlorp^rcyclphexy^^^ 1 ,2-beruispthiazo^ 2-methyl-4,5-trimethylene-3-jsothia- 

zplone; 3-jodo-2-propyny] butyl carbamate; and. 3, . .. . 

[0026X .Cpmbinations ; pf microbicides. marine antifpuliqg agents', agricultural pesticides or mixtures thereof may be 
used .advantageously in the comp^itipns of ; the present invention \ as i long | as the biplogicajjy; active corrjpo.uhds do 
not react with or otherwise destabilize each other, and are cprppatibW. with the metal oxide glass, this has the advantage 
of cpntroljing the release of multiple biological jy active compounds which may provide a broader spectrum of control 
than one micrpbicide, alone, Also, this may. reduce the cost of treatment when multiple^bipl^ 

must be used. When more than one biologically active compound is used, the weight ratio of the total amount of the 
biologipally active compound to the metal pxide^ glass is generally f rom p v 1:99. 9 to 75:25 : When used in combination, 
Jhe piolpgically active compounds ma^ 

[0027] Th e amou nt of biolpg icajly , active compounds usef u I in .the , p resent in ve ntipn is 0 . 1 to 75 wt^o , based on the 
total weight of the composition. It js preferredjthat the amount of biologically active compound is 5 tp 60 ( wt%, and more 
preferably JO to 50 wt%. , , v . ' . / ' .. ' ' 

[0028] The metal oxide glasses usef ul in the present invention are those prepared by polymerizing one or more metal 
^Ikoxide monomers of formula (l): V . ■ , - ' 

. pptionally in the .presence; p^ one or.more metal alkpxide mqnom^ 

' '■'/;'. ^ , , ..; r v .. i^%^ 4R3M 2 +x oR ni v r : ' : " :i - : " ! " r - <«o 

whprein M r and M 2 are independently selected from silicon, aluminum, zirconium, titanium,- tin, vanadium, and iron; 
R 1 = (C 1 _ 4 )a!kyl; R 2 , B^, F^-and R? ar, independently selected ifrom Qf^^.^C^^JalkyL substitut d (C 1 - 1 2)alkyl,.(C2- 10 ) 
alkenyl, halpsubstitutpd ; (G a r; 10 )a!ke.nyl, j(C3- 10 jalkynyl l . halosubstituted. (C 3 - 10 )alkynyJ^ phenyl, substituted phenyl, 
(^7-fo) aralk y!; m and x are independently ,3 or .4; n = m-3: and y = x-3 : it js pr ferr , d that the alkyl groups are methyl 
and ethyl. It is pref rr d that th aralkyl groups are benzyl and phen thyl. Th pref rr d metal alkbxide monomers of 
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formulae (I) and (II) are those wherein M is silicon, aluminum or zirconium, and more preferably silicon. Mixtures of 
metal alkoxide monomers containing different' metals may : be used advantageously ipHhe present invention. For ex- 
ample, a mixture of silicon alkoxide monomers and aluminum aWbxide monomers may be v used /When mixtures of 
metal alkoxide monomers are used, they may be used in any weight' ratio from 1:99 to 99:1* The range of weight 1 ratios 

5 of mixtures of metal alkoxide monomers is preferably 10:90 to 90:1 0, and more preferably 20:B0 to 80:20. Metal alkoxide 
monomers useful in the present invention are generally commercially available from' 6 el est, inc. (Tullytowh, Pennsyl- 
vania), and may be used withourfu^ " • . ^ , r \ ... 
[0029] The metal alkoxjde monomer^ of foWula'jfj) u'setui in the present invention have one or more alkoxy groups. 
It is preferred that the monomers of ^tofm one metal alkoxide rrionomer 

10 of formula I must be usecf to prepare f he c^ in order to provide sufficient cross tin king 

* of the resulting metal oxide g!^ the biologically 

active compounds ^rom the glass] wilVpot be^ effectively g^ss prepared from 

dimetnylsijbxane as the only metal af^oxide mbqom because it contains 

insufficient alkoxide groups to prowtfe'c?^^ numbers 

is of alkoxy 'groups are useful jnlhepV^ a 
mixture of crosslinking, which; may ^ " V 

[0030] When a metal aikoxiie' mohom^ <orfeb^ ^pM)¥ us^ to prepare 

the compositions of the present InVeniioa itis c p^ 
' ' group that is not alkoxy be 'used In co^ "mbn- 

20 . omers include letramethoxy orthosilicale br tetraefn^ 

oxy orthosilicate, phenylWetfroxy ^ ' ' ! ' 

" [0031] . When the *biologica(fy ac^e' cbnnpoun^ the 
present invention comprise \ k\ (eastWe'monom^ 

[0032] Suitable "metal afkoxide nnqricroers*^ the prefeeniinVentfbn include; but 

2S '' aro not limited to: tetraWothoxy oriliosi^ •methyltrimothoxy 

orthosilicate, phenyltriet^oxy orth^ 
. orthosilicate, bis(trirriethoxys^^ 
lane, meth acryloxy propyl tW^ 
luminum, triisqpropbxy aluminum, ^ 
30 toxyzir'conium] tetrameihoxytTn,' tetraethoxytih, tetr^rheYhox^ Tetraeth^^ 
tramethoxytitanium, tetraethpxyiron, and mi^ures i thereof, 

orthosilicate, tetraethqxy 6 : rt^ rffe'thyltri^ pheriyltriethoxy or- 

thosilicate, cctyltrietl^ trfeffioxyajuminum, triisbpropbxyaluminum, 

tetraethoxyzirconiUm, teHra-h-buVbxyiVrco'^ The metal alkoxide mon- 

35 ' dmers are more preierablyrt^ orthbsfl^ orthbsiflcaie ; 

' ' trimethoxV orthosilicate, bKeHyitriefob^ dim^eth^ldietflbxy orthosilicate, and 

mixtures thereof . ;' t 

[0033] The compositions of the/ metal oxide 'glands' bf'lhe presejihrivehtiofi are either sbf ids or liquids. The^'soiid 
compositions of this invention may be added tb a'ldcus ^ d^fecHly/lH i cert'a i in , Icd/sUch as faints, it is preferred to grind 

40 the solid compositions to provide smWler pa'rtide.s 1 before f addirt9 : t locus. As the metaf oxide 

' glasses of the present Invent ibh are ; giassfesv iYVcib' ttfe solid £la : ss has fornried, it canrndtbe dissolved in a solvent. The 
compositions of the present invention, when used as a liquid before removing any water and alcohol, may be l added 
' directly to a locus to be protected 3 suHh as wo^d br 1 wood ? products', br may be formulated in'any : bf ;a variety of ways. 
For example, the liquid compositions may be formulated as emulsions; emulsive concentrates; microemulsions; and 

45 microemulsive concentrates. The liquid compositions may also be combined with one or more solvents, such as (CV 6 ) 
; alcohols; o.r plasticizers, such as diisodecylphthalafee: Pi is preferred that a plasticizer be combined with the liquid for- 
mulation for use in plastics. 

[0034] The hydroxylic compounds useful in the present invention are any which contain at least one hydroxyl group. 
Suitable hydroxylic compounds are'selected i jdrhihe grodp'cdnsisting of '(C^o^'kyl alcdhors; (C 7 - 10 )aralkyl alcohols; 

so (C 2 - 2 o)$)f cd[s '> poly(ethylene glycol) alkyl ethers; poly(ethylene glycol) aralkyl ethers; and polyethylene glycol) aryl 
ethers. Suitable hydroxylic compounds include, but* are "opt lirnitea 1 to: hexanol, octanol, decanol, dodecanol, benzyl 
alcohol, phenyl ethanol, ethylene glycol, propylene glycol, diethylene glycol, dipropylene glycol, poly(ethylene glycol), 
polypropylene glycol), poly(ethylene glycol) methyl ether, poly(ethylene glycol) benzyl ethers, and poly( ethylene glycol) 
phenyl ethers 1 / it" is pr t f erred that'the hydroxylic compounds are hexanol'; octanol, decanol, dodecanol, benzyl alcohol, 

ss phenyl ethanol, (C 3 - 1 ^)glycdls; arid poiytethylerie' glycol) "'met^T'"etHer: The average 'molecular weights of th poly 
(ethylene glycol) methyl ethers' are'pr ferabiytrbm 200 tb 1 : 0;6oO/mbre preferably 350 to 5 ; 000. Hydroxylit compounds 
having a boiling of 250 d C or greater are 'especially preferred as they haw low volatile organic compound ("VOC 1 ') 
coritent. ' ' " ' " '* " u> ' 
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[0035] t Particularly useful hydroxy lie. compounds in the compositions of the present invention are .those that have 
microbicidal activity. Such hydroxylic compounds, have the added ^advantage ; of imparting microbicidal activity to the 
organo-metal oxide glass itself. Suitable hydroxylic compounds having microbicidal activity include, but are not limited 

. to: 2rbromp-2Tnitroprppanedipl; 2-hydrpxymethylaminoethanol; benzyl alcohp), and n-2-hydrpxypropylaminomethanol. 

,[0036] Th^amount of hydroxylic compound usefulin the compositions oUhe.pr^esent invention is 1 to 99 wt%, based 
on the weight of the composition. The amount of hydroxylic compound is prftferat^y \0 to 90 wt°%, and more preferably 
15 to 70 wt%. A particularly usefu [.amount of hydroxylic comB9undjs ; 50-.vrt% t; Th^ hydroxy lie compounds are generally 
commercially available, for example from Aldrich Chemical; Company (Milyvaukee,: Wisconsin), and may be used without 
further purification -\ j. .-...) , : lMi . JU ', C) f , : ^ ; , v ^ „ .wf 

[0037] When glycols are used as ^he hydroxylic compound, they crosslink .with, the. metal alkoxide. monomers. Such 
cross! in king may be advantageous in situations, where ..organ jc spacers are, desired in the final glass. When alcohols 
or polyethylene, glycol) methyl pthers are, used, as the . hydroxylic .compound,; no crpsslin|dng occurs between the hy- 
droxylic compound and the rpetal^alkoxide monomer Onj^pf ;the advantages of .using alcohols o( poly (ethylene glycol) 
methyl ethers as the hydroxylic compound is that the resulting organo-metal glass contains the^ hydroxylic compound 
;as t a pendant gcpupyjhe.se .pendant; : hydroxy lie ^compounds, aljow.for, a wjder raogepf formulation possibilities of the 
.organoTmetal pxide^ glasses than ( g of the present invention. 

[0038] j- ( ^he^ompositiopSjOf tb&prganp^metal pxide^^^ invention ^are either liquids or liquefiable 

. soHds.: When glycpls aroused: the organo-metal oxjde.gl^sses are mostly solids. When lower molecular weight alcohols 
; and polyethylene,, glyco.l) rnethy|ethe^ glasses, are ; liquids or,. solids. The organo- 

metal, pxicle glasses are so) ids when; [>igher mqlecularr weigh la (cphojs; and. poly(ethylene glycol), methyl ethers ar 
. used? For example i yyhen a pply (ethylene glycol ) methy letter having an-average, mplecular weight of 350 is used, th 
resulting organo-metal oxide glass is a low melting |So|id A ,whereasi the, glass is. a , solid when a poly(ethylene glycol) 
•« methy l -ether jhaving an- average mojecular -weight ^ofy 750 -is^sep;:.;; .-.<•.. ; , ; -r> . - -■ 

[0039] . The liquid compositions of;tbeprganp-metaLg!asses v of.the c pre invention may be.added directly to a locus 
tobeprotcctedormayj^ liquid compositions may be formulated 

as emulsions; emulsive cpneent rates ; ; micrpen^uls ions liquid compositions may 

-also be, cpmbjned with one pr, more solvents,, such as, (C^-eJafcohplsv or plasticizers^such^as diisodecylphthalate. It is 
preferred-. that a-plasticizer be>conribined withtbeJtquid formulation for- .use. in- plastics.. The solid compositions of the 
-organp r metai t oxide glasses may be adc[ed- directly to a. locus to,be protected, pqmbjned with an ; appropriate solvent, 
: ,or liquefied by heating of the glass.; Once liquefied, the organprmetal, glass can be.jfprrnulated in; the same was as a 

-liquid.,; • -";•* v,. : . • - : * r \': n-VMr- - ;- . 

[004QI , .An advantage of the compositions, of ,the present jnyentipn is that the release. rate of the biologically active 
.compounds incorporated into.the metal oxide glasses, can bp pont.ro lied, by varyingthe substituents on the metal.alkox- 
ide monomers, Biologically active compounds that are baste : are. released ,more slowly .from metal oxide .glasses pre- 
pared from metal oxide monomers having only alkpxy groups. (Incorporating monomers having a group that; is not an 
alkoxy, group in the :metal ; oxide increases the Tate of re lease of, basic biologically acjive, compound. For, biologically 
active cpmpounds that, are acidic, -increasing the proportion ;of .metal oxide monomer that does npt have an alkoxy 
group decreases the rate of release. (1 . ^ , , -i j : -/ ■ • r ; • .:-a = .,■■> - .. 

[0041] The sol-gel process useful.in the present invention is well known to those skillediathe art. The metal alkoxide 
monomen and the biologically actiye compound to be encapsulated are combined. Water and a catalyst are then added. 
The amount of water is generally 2 moles per moje of the .metal alkoxide. The.catalyst is typically added in an amount 
of 0.00001 moles per mo|e of the metal alkoxide. The mixture^ is sealed and allowed to react.at a temperature of 15° 
to 70° C for a period of -1 hpunto 5 days. Once the reaction.is complete, any remaining water as wej! as the alcohol 
produced during the reaction are rernpvedr yielding a gel, as- either- a viscous liquid or a solid. The shorter the tim 
period during which the water and alcohol is removed, the sjowerthe release rate of theJbiologically active compound 
from the resulting metal oxide glass. \, ... .- ,.■ j , : « .... :■ 

[0042] Optionally, a solvent may be added to the reaction mixture: The solvent may be any solvent which is compatible 
with the metal alkoxide and the compound Ip be encapsulated, is^miscible with water,, and is easiJy. removable, or 
compatible. with the final product. It is preferred to use a solvent. Suitable solvents include, but are not limited. to (C i; - 4 ) 
alcohols, such as methanol,, ethanol, propanol, i$o-propanol, : and butanpl. Methanol and ethanol are preferred. Mixtures 
of solvents may also be used < : ,\ . . , * ., ... t-*t-. . u . : . , , : > ■-. . ' . 

[0043] When the hydroxylic compounds of the present invention are used, they may be added to the reaction at any 
-time prior.to the complete removal of the water and alcohol. The, hydroxylic compound js preferably used as the solvent, 
or added to the reaction just prior to the step of r moving the water and alcohol When used as the solvent, the hydroxylic 
compounds may bemused to -dissolve 1 the; biologically active compound and th n combined with the metal alkoxide 
monomer- rn\\ i i . - - - . , ..- . ;• . -n, 

[0044] Th catalyst useful in the sol r gei process of. the r present invention is either an L aeid.or a base. Suitable acid 
catalysts include, but are not limit d to: mineral acids, such as hydrochloric acid, nitric acid, and sulfuric acid; and 
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organic acids. Suitable base catalysts include, but are not limited to: inorganic bases, such as potassium hydroxide, 
sodium hydroxide, calcium hydroxide, and ammonia; and organic bases,' sucB as trrethyiamihe, t rim ethyia mine, triiso- 
propylamine, ethylenediarnine, pyridine', and pipe rid ine.'l't is'-preferrecJ to use^an acid'catalystr,and more preferably 
mineral acids: ■ ' '-"^ yr " t! - ' * ; " y 1 r <y>'*> ^.-^vn oi - / : ' . = ' ■ 

5 [0045] When the sol -gel reaction is carVied out under basic > 7) conditions/ the release 1 of the biologically active 
compound is faster than when -the cbririparable reaction is carried out i^nde/r ! acidic 1 conditioris;- It ^preferred to carry 
out the sol-gel reaction under acidic condttidns'fplH < 7y. ; - * v •■•« i>+>; n ■ 

' [0046] The' sol-gel reaction can odcur^t v i temperatUrS of f 50 to 70 b C:Mt is 'preferred to run the reaction at a tem- 
perature of 20°'to 40° C. The>eactioft^tyj^ 1 hdurio'S'tJays.' It is preferred to react the mixture 
10 for 2 hours to 3 days. The reaction time is related, in part, to the temperature of the reaction. Therefore, lower reaction 
' temperatures generally result in' foHge'r reactfdri tiftesPwrte^ used to prepare theorgario- 
metal oxide glasses of the preseritlnvlgmibn'^^^ bah <tecur 'at higher temperatures 1 , tor example at 25° 
to '120° C. the upper temperature 1 te limited 6hfy'by ! boiling point 
or- decomposition point of th'e'^fe'gica^ in re- 
ts ducing reaction times " -< ***.v\ r^r,Miti& »«MUi u:\^\r;rx> *:\*o\t,ii±^ . . w, 
: 1 [0047]= : The ^netal ^ oxide , gla^arrd^ 

contain inert material, 5 suchiaVaddti^ dis£e?s^rits9 ^gtoefitsv afnc^bffip^ 

• able inert material includes; bCit lirriitedfo: : ittetaffi^ 

ide; metal carbonates; rnetaf oxltfes, such a&WanW #fopher>yl- 
20 formaldehyde condensates having molecular wfe^ tReWm60hl^f-ln'e , rt : malerial 

• useful in the compositions''^ to£0-wt%: Tfte-rrteWrriat^ 

■ be added to the compositwnffbf the present irrve^ I Vi& preferred thatch e inert 
material be added to the' reabtion vessel at the end W^e^bl^rt^rrzattori; r ? - "* r " ;,f,f • - ^ 
[0048] The controlled release compositions of thfe r'pr6^r^invlBriti6K , ^rtf-0sfef^''ffi contrbllin^br inhibiting the growth 

2S of -microorganisms 'in any^us^Vifi^ bb useful: The compositions of 

this invention are statable for usViri a^y lo<?us re^u+ri include, but'are 

not limited to: cooling toWersV air 1 ! washers^ re- 
verse osmosis filtratibnTultrafiftratidh'; ballast -wafer* ;*§tfMtfoTatl*e?dd 

ing fluids; plastics; dmulsionsaYid'a^ cbatingsV suc^&s varnishes; 

30 construction produdts/^udh^as'-'mastibs; caulks, and^eafahts; construction ^adhesrves;- such^as ceraVnic edhesiv" s, 
carpet backing adhesives; arid l lamihath^adhresives; industrial onfcohsumeradhesives; photojgraphtc ehemidals; print- 
ing fluids: household products, such as bathroom disinfectants orsanitizers; cosmetics and toiletries; shampoos^baps: 
detergents; industrialndis'infectants or SahHiiers/'suibh as cold sterilahts, hard-su(1aceiaisirifectants;1lborpb"Nshes: laun- 
dry rinse- water; metalworkirig fluids; conveyor ftjbric^hfe; hydra'ulic fluids-; leeitlier ahd leather products; textiles; textile 

35 products^ w6od and Wbbd ; products, such'as plywood,* chipboard, 1 flakeboard', laminated bearhs, bribnted : slraridboard, 
hardboardl and particleboaFd; pet role urrP'pTrbc'essrng fluids; 1 fuel; oilfield fl Olds ^suc+V as 'injection water, fracture fluids, 
ahd'drilling muds; : agribultu^ 

ervationpfbod preservation", such as plastic or pape> food wrap; pocfls or spas; 'plants; -soil; and seed treatments! It is 
preferred that the loci are paints; marine antifoulant paints; latexes; plastics; wood and wood products. ■■■ 
40 [0049]' - The cbntfolled release brgano-metal oxide glass^cbmpositibns of the present invention ! are particularly Useful 
irvcbntrolling or inhibiting the growth bf micrborganisms ih paints, such as decorative paints or marihe aritifouling paints; 
-coatings, such as cTearcdatsr caulks; mastics; -aBhesiVe's; -plastics;' wood and wood products* 

" [0050] 1 The controlled relesfse compositiorWbf the present invention are especiaNy-usef ul in paints 5 ; vvhere the metal 
oxide glass or orgarib-metar : oxide glass may also function as apigrrtent or ; opacifier,'Compbsrtions of the present 
45 invention that are particularly useful as prgmentsTbr bpacifiers are those 1 prepare*! rorft titanium alkoxide monomers. 
[0051] When compositions of the present inveritibn comprise a nlicrobtcide, they can either be added' directly to the 
locus to be protected or added as a composition further comprising a suitable carrier Suitable carriers useful fof mi- 

■ crobicidal applications include; but are nor limfted tbVVvater; organic solvent; or mixtures thereof. Suitable organic 
solvents include, but are not* limited to: et'hylehe^ glycbl, di^thytene glyddh f |5rbpylene glycol, dipropylene glycol, xylene, 

so . , toluene, acetone, methyl isb-buty I ketone, and esters-. The compositions may also be* formulated as microemufeions, 
" micfoertiUlsifiable concentrates, 1 emulsions, 'em uls if iab I e concentrates, pest eS; or may fee encapsulated. The particular 
formulation will depend upon the locus to be protected and the particular microbicide^sed. The preparation of these 
formulations is by'Well--khown^'«tarKla1d : 'methbds. - - v 1 ■ - j ' - ■' ' <• « 

[0052] The amount of th§ compositions of, the present inventioh hecessary ifo : control or inhibit the growth of micro- 

55 organisms yepends^upbn the" locus -to be ^protelcted/ but is typically sufficient if it provides: from 0:5 to^ 2500 ppm of 
microbicide, at the locus to b^ protected, Microbicid s ar^often^us d toe r that require further dilution. For examp I , 
the compositions of the invention may be added to a metal working fluid concentrate, which is then further diluted: The 
amount of thecompositidnsof the invention necessary to control microorganism growth in the final metal working; fluid 
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dilution are sufficient if they provide generally from 5 to 50 ppm of the microbicide in the final dilution. In loci such as 
a paint, which is not further diluted, the amount of the compositions of the invention necessary to control microorganism 
growth are sufficient if they provide g nerally from 500 to 2500 ppm of the microbicide. 

[0053] When the biplogicallyactive compound of the present invention iaamarine antifouling agent, the compositions 
of the present invention can be used to inhibit the growth of marine organisms by application of the compositions onto 
or into a marine structure. Depending upon the particular marine structure to be protected, the compositions of the 
present invention can be directly incorporated into the marine structure, applied directly to the marine structure, t or 
incorporated into a coating which is then applied to the marine structure. 

[0054] Suitable, marine structures include, (i but are not.limi.ljed.to^bpats, .ships, oil, platforms, piers, pilings, docks, 
t elastomeric rubbers, and fish, nets. The compositio.ns r of f the present invention are typically, directly incorporated into 
structures, such as , elastomeric rubber or fish, net. fibers .during manufa j cture,.pire ; ct application. of the compositions of 
the invention is typically made, to structures such as fish nejs.pr wopcl pilings, ; The t comppsitions of the invention can 
also be jncorpprated into a man'ne coating,, such . ■ ; , ( i ■ , 

[0055] v When the. comppsit ions ptjhe present invention comprise a marine, antifouling agent, the amount of the com- 
positions of the invention necessary to inhibit or prevent the growth of , marine, organisms is typically .sufficient if it 
provides from 0.1 to 30 wt% of marine antifouling agent alone, based on the weight of the structure to be protected or 
based on the weight of the coating to be applied. When the compositions of the invention are directly incorporated jnto 
or directly applied onto a structure, the amount of the compositions necessary to inhibit the growth of marine organisms 
is generally.suffiGi^ntjfJtiprpyidp yyt% of, rrianne antifouling agent alone, based on the weight of the structure. 

It is: preferred that. the amount. of Jfie compositions of ; the invention be. sufficient .to provide 0.5 .to 20 wt% of marin 
, antifouling agentjaipfie;- more preferably.c^to "15 wt^p, Wheri incorporated into a coating, the amount of the compositions 
of the invention suitable to inhibit the growth p^an^ if it provides 0.1 to 30 wt% of 

marine antifouling agent alone, based on the weight of said coating. The amount of the compositions of the invention 
preferably provides 0.5 to 1 5 wt% of marine antifouling agent alone; more preferably, 1 to. 10-wt%. 
[0056] In general, the compositions of the present invention comprising a marine antifouling agent are incorporated 
•jn a carrier such, as wate,r; p/ganic sqlyent,- such :; as xylene,, .methyl iso.butyl ketone,- and. methyl isoamyl ketone; or 
. mixtures thereof . . > ,. : - vV;>>. ■« . •; ••■ . -, r; Qr jy .; .- . .^-. tv . r - . ' 

[005.7].' Direct applications of t the compositions of the present, invention; may be,by any conventional means, such as 
•dipping, spraying, or coating. Fish, nets, 1 -for example, may be also ( protected by ( dirjping the fish.nets into a composition 
.comprising the compositions, of the invention and a carrier or by, spraying the fish nets.withsaid composition. 
[0058] Structures suph as' WpctdpiNngs and fish nets may be^prptected^y. directly incorporatingthe compositions of 
the invention into the structure. For example. ,a composition of the .invention further comprising, a carrier may be applied 
to wood used for pilings by means of pressure treatment or vacuum impregnation. These .compositions may also be 
incorporated into a fish net fiber.during rpanufacture.., ■ v :.-- ; .i i: . - ^.t t . ' 

[0059] * Marine coatings; cpm prise a binder and solvent and .optionally, other... ingredients.. The .solvent .may he either 
organic solvent or water. The<cpmppsitions of, the pres en^ invention, a r,a suitable for us.Qjn both solvent- and water- 
based marine coatings. Solvent-based marine coatings are preferred. 

[0060] Any conventional binder may be utilized in the marine antifouling coating incorporating the compositions of 
the present invention. Suitable binders include, but are not limited to: polyvinyl chloride in a solvent^ased systeVn; 
chlorinated rubber in a solvent based system; acrylic resins in solvent-based^ or aqueous systems; vinyl chloride-vinyl 
acetate copolymer systems as aqueous dispersions or solvent-based systems; butadiene-styrene rubbers; butadiehe- 
acrylonitrile rubbers; butadiene-styrene-acrylonitrile rubbers; drying oils such as linseed oil;asphalt; epoxies; siloxanes; 
and the like. r , - 

[0061] The marine coatings of the present invention may optionally contain ; one or, more of the following: inorganic 
pigments, organic pigments, or dyes, and controlled release materials, such as rosin. Water-based coatings may also 
optionally contain: coalescents, dispersants, surface active agents, rheology modifiers, pr^adheslon promoters. Sol- 
vent-based coatings may also optionally contain extenders, plasticizers, or rheology ; mociifiers. 

[0062] A typical marine coaling comprises. 2 to 20 wl% binders, up to 15 wl% rosins/modified rosins, 0.5 10,5^% 
plasticizers, 0.1 to 2 wt% antisettling agent, 5 to 60 wt% solvent/diluent, up tq7P .wt% ^cuprous oxide,, up to 30 wt% 
pigments (other than cuprous oxide), and up to 15 wt% marine antifouling agent. 

[0063] Marine coatings containing the compositions of the present invention may be applied..to a structure: to : be 
protected by any of a number of conventional means. Suitable means of application include, but are not limited to, 
spraying; rolling; brushing; or dipping. 

[0064] When th biologically activ cornpound is an agricultural pesticide, the compositions of the present inv ntion 
maybe applied to plants or soil or may beus dasseedtr atm nts. Th compositions may b used directly or formulated 
as dusts, granul s, flbwables, emulsifiableppncentrates, mic roemu Is if iable. concent rat s, emulsions, micrpemulsions, 
or may be encapsulated. , 

[0065] The following examples are presented to illustrate further various aspects of the present invention, but are 
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not intended to limit the scope of the invention in any aspect. 

Examples 1-47 •■n—. : , f - .. ...■.!•.-.■.. 3 , > , 

5 [0066] The following are examples of compos it iohs Of the present invention prepared 'accordihg to the following 
general methods. ' ! ' ' ' <: : * ' " Mi ' " 

Metal Oxide Glass - Method A ,t: "^^'-^ • - 

to [0067] Metal alkoxide 1 monomer^) 1 / biofog^ water were s combihed in a flask. The mole 

ratio of rrietaf alkoxide monomer to Water* was ;; T:2: ; Trie' aYnbuhf of biologically active compound was such that the final 
product contained frorh'2-50 wt°/ohTOisVekctibW adding rnethandl or ethanol while stirring. 

A catalytic amount of dilute hydrochldnc; abid v (8^10 § of N-HCKpernriole^ then 
added to the reaction mixture. The reaction %fxVre%^ for 3 to 60 days. 

is After polymerization; the volatile 5 c'6 : rrVr>6heh'ts WerW'eVfid^ oxide glass 

containing the bioiogically'active'cc^'pouhd. ; ;,JvV< • b&wi r - Vi-c^.vr r*A**«*\\ o.t! : . 

..... . ■'. ' ;) jt, ! • | ,v- ;-'lr iiO ':..'.J:KCf O. Ljfci U^: :M , ; ' l*.:!)."* B. II H ,a IV "/c' J. i . i ; ffi *. i\ ? :-' 0" ■ ■•' 

• ■■ Metal Oxide Glass - Method^ : tv ' ' " E ° 'jrii oc^u-,^ '..d <m ry.t^o;.; ^1; ; . 7i;;>^v h -, 

20 [0068] The procedure of Method A wa^ followed 'a^'^ polym- 
erization, but before the volatile' common ^ This- ; yielldeci*li sdfid metal 1 oxide 1 ' glatss^dontainin'g th 
1 biologically active compound and* 'inert rnatSdrtdr: Tfie^^dunfbf inert mateYiakaoy^ 

oxide glass cdntained 70 ! wt%, based'dn ttte-ftnaVv^h*'^ :,,t ' 1 -*'*' ^ %J > rA 1 ■ ' " 

25 Oraano-Motal Oxido dlass ' ! ^ ' r: ° ; -.- ■ ' lV; ' r 5 - : • " /! - * • : 1 ■ • 

[0069] Mefal "alkdx'iae , mbr1orrier t (s) ) bidlo%icalfy ! Bctiv^ p compounld werescombihed in 1 a flask.- The mol 

ratio of metal alkoxide monomer to water was 1 :2. The amount of biologically active compound was 'such that the* final 
product contained f rbm^-50 v wt%fTh'e res/ctibh mixftirfe^s-^homo^eniz^b^y adding WelharioTor ethanol awhile stirring. 

30 A catalytic'amouhl of "dilute 1 hydrbchlbric acid(S'- : T0 %of O.0TN MCI : per m6le of metal: alkoxide monomer), was 1 then 1 
added to the reaction mixture:^ allowed to polyhieVize at* room temperature for 3 f to'60'days. 

After polymerization ,"10-60 wf%6f : hydroxy lie comiDound^ was added to'the r p6iymer|zed reaction mferture^The volatile 
components were theh'f^nioyeduridefr reduced "pfr^ssu're^ t6 : glve ; a solid organoHTieiaraxide'glass? doritainlhg the bio- 
logically active" cbrnpduhd: uri ^ v ' '< ' :!r -' ^ - ■' • :: = : - ,: ■*» : 

35 [0070] The compositions prepared are reported in Table 1 . All compositions 4 ' in Table 1 were'obtained as solids. Th 
amount of biologically 'compound, inert f mateWal/artd hydroxy lie compdund in the- compositions is reported as wt%, 
based on the' weight df the dbrhpbsitioWr The abbreviations used Tn Table 1 - are- as follows. 



40 



' " Metal Alkoxide Monomers: 
• s [0071] 



TEOS Tetraethoxy orthosilicate 

MTEOS Methyltriethoxy orthosilicate 

45 PTEOS Pfienyltriethoxy orthosilicate 

OTEOS Octyltriethoxy Orthosilicate 
: bMDEOSDimethyldiethoxy brthosnicate 

MTMOS Methyltrimethbxy orthosilicate*- 

PTMOS Phenyltrimethoxy orthosilicate 5 

so TMOS Tetramethdxy orthosilicate 1 

' 'Biologically Active Compounds: ' 
[0072] 



55 



CV 4,5-Dichloro-2-n-octyl-3-is6thiazolone 1 iH * " 

C2 5-Chloro-2-methyl-3-isothia^6lone and 2-rrr thyl-3-isothiazolone ih a"3:1 ratio. 
C3 lodopropynyl butyl carbamate 
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C4 2-Methylthio4-t-butylamino-6-cyclopropylamino-s-triazine • 

; C5 2\6'-Dibromo-2-me^hyl-4'-tW , 3-thiaz6le-5-carboxaniltde (also known as thtflu7a- 

; mide) ; : - : * ' ■' „ f ■ ' . t 
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t Hydroxy! ic Compound: 
= [0073] 
H1 Propylene glycol 

H2 Methoxy(polyethylene) glycol MWi= 350 
H3 Methoxy(polyethylene) glycol MW= 750 
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Inert Material: 
[0074] 



' II 
\ 12 
13 

20 |4 

: 15 
; 16 



i : 
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30 



35 



40 



45 



SO 



SS 



Zirconium hydroxide ,. f . 
Titanium dioxioe , 
Aluminum hydroxide,. 
para-Cresol » ^ ; : ... 

Dextrane (a pqlysaccharide) ; - f,i ' '" ; 

Phenol-formaldehyde cdndensate having MW= 2000 (Phenyl Ndvolac SD-1711) 



TABLE 1 



Example' 


Metal 
Alkoxide 


Monomer 

: ! : r ' 


- Mole Ratio A: B 


Inert 
(wt%) 


Biologically 
Active : 
Compound 

(%Wt) , : , 


Hydroxylic 
Compound (%wt) 


; A 


b; 


1 


TEOS 


MTEOS 


! 4: i 




Q1 (5). ; ' 




.. 2 . . 


D 




L 1:1 ■. . 




- ci (5): ; 




3 


n 


u 


1:4 




: C1(5) 




4 


TMOS 


MTMOS 


1:1 




C1 (5) 




5 


MTEOS 








C1 (12) 




6 


MTEOS 








C1 (30) 




: . * 7 


MTEOS 








* ' cY(48) \ 




8 . 


,* OTEOS 








1 CI (8) 




9 


TEOS V } 


OTEOS 


■ -.' ,..-1:1 -„- . . ■ 








10 


, TEOS * . 


* OTEOS 


* 9:1 - 




, - C1 (11) 




'11 . 


• DMDEOS 








G1 (21) . 




12 


DMDEOS 


TEOS 


1:1 




- C1 (10) 




13 


*• DMDEOS 


< ' - TEOS 


,1:9 ! - 




Ct (10) ■>'; ■ 




14 


MTEOS 








C1 (10) 




15 


TEOS 


MTEOS 


1:4 




C1 (12) 




16 


TEOS 


PTEOS 


1:1 




C1 (11) 




17 


. MTEOS. ;i 








C1 (7) 


HI (50) 


18 


MTEOS 








I ci (11) ' .; _ 


• H1 (50),. ' 


1,9 


MTEOS ... 








... C1 (6) . : 


-, H2(50)- ' / 


20' 


MJEOS v 








. Q1. (12> ' 


H2(50) ... 


21 


TEOS - / 


PTEOS: . 


1:9 ... 




. m C1(7) , , 




22- 


tfos - - 


: PTEOS' 


: r i20:1 i :* 




C1 (11) 




* 1 23 


' TEOS 


PTEOS 


• v 1: '9:1 




T ' CT (25) 




24 


MTEOS 








C1 (8) 
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TABLE 1 (continued) 



5 


Example 


Metal 
Alkoxid 


Monomer , 


Mol Ratio A:B S 


In rt i. 
(wt%) 


Biologically . 

Active 
vornp una 

(%wt) 


. t Hydroxy! ic 
-Compound : (%wt) 


A 


B 




25 


MTEOS 


- 


- 


- 


C3 (9) 


- 




26 


TEOS 


PTEOS 


1:1 


- 


CI (8) 


- 


10 


27 


TEOS 


PTEOS 


9:1 






• 




28 


MTEOS 


- 


- 


- . ■ . 


-'P5 (12) 






29 


MTEOS 


- 




- 


C4(12) 


- 




30* 


MTEOS 


■ - 


- 


- 


C1 (2) 


7 


15 


31 


TEOS 


PTEOS 


1:1 


- 


C1 (9)+ 


- 














C2(10) 






32* 


MTEOS 


- 


- 


- 


C1 (2) 


- 




33* 


TEOS 


PTEOS 


1:1 


- 


C1 (2) " Cv - , : 






34 


MTMOS 


- 


- 


- 


C1 (20) 




20 


35 


MTMOS 


- 


- 


- 


C1 (50)^'' " 






36 


TMOS 


PTMOS 


1:1 


- 


CI (2Q). ...... 






37 


TMOS 


PTMOS v 






, ri: cV(5pj./;:; 






38 


PTMOS 


- 


- 


- 


CI (50) 


- 


25 


39 


MTEOS 


- 




- 


CI (19) 


H2 (60) 


40 


MTEOS 










i_jq /cm 
no ^ovj^ 




41 


TEOS*.;-;;;, 








;C2 (13) - . 


H3Tn8) ' *' 




42 


.MTMOS 


- i 




11 (70) 


CI (15)v : 






43 


MTMOS - 






12 (70) 


CI (15) 




30 


44 


MTMOS V ■ v 


\ 1 




13(70) 


CI (15) 


i 




45 


MTMOS 


_ \ 




14 (70) 


C1 (15) 






46 ■ 


MTMOS - 


J t 




15 (707; 


- ; ci (15) 






47 


MTMOS )\\ \ 


_ \ 




16(70) 


CI (15) 





35 * Ethano I. solvent was no! re moved from these samples.. J i , ' * 

Example 48 ; \ ' » . 

i ■ 1 

[0075] A metal oxide glass composition of the present invention was formulated in a plasticizer. 

40 : [0076] MTEOS (9.2 g), 4,5-dichloro-2-n-octyl-3-is|othiazolone (1.1 g), and water (|1.9 g) were combined in a flask. 
This reaction mixture was homogenized by adding b.6 g of ethanol while stirring. A catalytic amount of hydrochloric 
acid (0.5 g of a 0.01 N solutronj was acjded and the mixture allowed to polymerize at room temperature. After polym- 
* erizing for four days, 8.8 g of diisodecylphthalate was added'to the reactiori mixture. The volatile components were 
then removed under reduced pressure: to yield a twb-phase, liquid composition. This composition contained 8.2 wt% 

45 of 4,5-dichloro-2-n-octyl-3-isothiazolone. ' ' ; 

[0077] Trjese data clearly show that the compositions of the present inventionxan be forrnulated as a liquid compo- 
sition. ' - * ' ' :*j "■' '■ i 

I ; 
.■,-'.* * ■ •'" . 

Example 49 

so t ■ 

> [0078] The compositions of Examples 1-47 we re evaluated for their rate of release of the biologically active compound 
according to the following procedure. . ; 

[0079] A weighed amount of a sample was placed in a 100 mL sample jar. To the jar was then added 100 mL of 
water containing 0.2%wt of sodium octylsulfosuccin'ate. The solution was then gently stirred to ensure no foam was 
55 formed. Aliquots (0.5 mL) were taken at various time points' and transferred to a microcentrifuge tube. Each aliquot 
was then centrifuged at 14,000 rpm for 3 minutes. The supernat nt was then removed and analyzed by HPLC for th 
amount of the biologically active compound. The microcentrifuge tube was then washed with 0.5 mL o1 water containing 
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w 



15 



20 



25 



30 



0.2%wt of sodium octylsulfosuccinate and the wash liquid added to the sample jar. This ensured that none of the 
particles removed during sampling were lost and that the volume in the jar remained constant. The cumulative per- 
centages of 4,5-dichloro-2-n-octyl : 3-isothiazolon.e released are reported in Table 2. 

' : l - ' 1 : ' TABtlE 2 1 ' " • ' " 





Amount of 4 ) 5-Dichloro-2-n-octyl-3-i ; sothiazolone (%wt) . 


Time (hrs) 


0 


0.5 


2 


20 


31 


92 


96 


140 


144 


Example 1 


5 


30 


41* 


;0 '" -"-i " 


.-,50, 








64 


Example 2 


5 


7 


13 




20 








26 


Example 3 ... 


, 5. 


: o.3 ' 


; .0.4.. 




r. : v 








4 


1 Example 5, >' 


■...tar 




. u ! 6 a ; 








<>27 






. ExampleB' 


A 30 !1 

!w. "1 ■. . 




>- \ ■ . ,t ■ 

"5 . 




32 

^ — - 


i' . ■ i 


' 53 


: " . t ' ■ 




. ; Exam pie- 7o T 


■r,!48jf 




■ "7 -.j. 


!, 1'.'- , 






, . : 57 . 






Example 21 












••■9.'2 




ib.k 




^■Example £6 , 




IV.i-- ;.- 


'I'^TJ' ■ 






•1.41... 




,18.3 




'Example 27 Tl 


-Mr 






<' : 27&' ! 


".vi »k 


■'55.8 




69.3 





[0080] These data clearly .show that the release rate of a' b iplbgica I ly active compound can be control I ed by changing 
the' metal. alkoxide monomers' used ^ ] " 



Example 50 



[0081] the. particle size of the compost measured! A % small arriduht of sample was placed 

in a container of water attached to a CoCiiter counter A water-soluble, non-ionic surfactant 'was then added to th 
container to disperse the sample particles. Once the particles were dispersed, the particle size was determined *by 
laser diffraction. The results are reported in table 3. ' ' 
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TABLE 3 ' 



Particle Size 


Example 26, 


Example 27 


Mean 
Median ' ' 
Mdde ' ** 


' • 23.5 urn • 
" 31 jirri ' V: 
55 jim 


89.1 'pnrr 
• :: '204 urn 
■" ' ' 2'69'Um ' 
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45 



[0082] The mode is the particle size of most of the particles. From these data, and the leach rates in Example 49, it 
can be seen that the release rate of the biologically active compounds from the compositions of the present invention 
is. not dependent upon the particle size. The rate of release of the biologicajly active compound is instead related to 
the particular monomers used to prepare the compositions of the present invention. 



Claims 
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1. A controlled release qompos it ion comprising one or more biologically active cqmpouhds ( incorporated into a 
rnetal oxide glass haying a porous, matrix, wherein: 

, : . , , (a) the biologically active compound is selected from the group consisting of microbicide, marine ahtifouling 
agent, and [ agricultural pesticiqle; and . , ' ] ( \ ' 
t (b) the metal t oxide glass js prepared by polymerizing one or more metal aikoxide monomers of forrhula (I) 



55 



(I) 



optionally in the presence of one or more metal aikoxide monomers of formula (II) 
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* ■ ■< .-(R 5 ) y R 4 R?M 2 " x OR 1 ■■- . . , (M) 

wherein; M 1 and M 2 are independently selected from silicon, aluminum, zirconium^titanium, tin, vanadium, 
and iron; R 1 = (C^Jalkyl; R 2 , R 3 , R 4 and R 5 . are independently selected from OR 1 , (C^Jalkyl, substituted 
(C l - 12 )a!kyl,(C 2 - 1 o)alkenyl/halosubstituted(C 2 - l0 )alkenyl^ 

nyl, substituted pheriylj (C^lrfetrklfy'}* rfjf andx ;are'iridependeritly 3 or 4; n = m-3; and y = x-3; 

; ■ . - j uQ J S", ■ j j ' ) ^ 1 : ; - u ; •': 

with the proviso that when'the biologically ^ctiye-cbmpoarjd is an Agricultural pesticide, at least one metal alkoxide 
monomer of formula (II) is presentwhe/e R 3 of R^js not OR? . ( _ „• . ' 

2. The composition of clairnl wherein the"tjlotQfflic^Hy active compound is a rnicrobjcide or marine antifouling agent 
selected from the 'group Consisting ot, 5 r chjQCQ*2-me^ 2-n-octyl- 
3-isothiazolone; 4,5-dichMro-2 T n-pctyl-3-isothiazolor>e; i,5-dichlor6-2-^yclohe^y4-3-isothiazolone; 4,5-dichloro- 
2-cyclohexyl-3-isothiazol6rie^ methylene-bis- 
thiocyanate; 2-thiopyanomjethy]thipbenzofhiazoie| - ^^.^tetrac^loroisppM^ . 5-iron|io-5-nitro-1 ,3-diox- 
ane; 2,2-dibromo-3-nitrilopropionamide; i3-bforr|o-1-ch1<^ 
2-methyl-4 l 5-trimethyie t ae-3 : isHhi^ol9n 

zinc dimethyl dithiocarbamate;- 2-metnyl-4-tbutYfami^^ Jz^A^-tetrachloroisoph- 
thalonitrile; N.N-dimethyl diphlbrpp^herfyi ujfea; zini^l^ 4, 5-dichloro- 

2- n-oclyl-3-isolhiazolone; N-(fluorodichjorome^ j N,N-qime^ 

romethylthio-sulfamide; zinc 2-pyridinethtoW-oxidertetrWne^ 2,4,6-tfichlorbphenylmaleimide; 
( 2,3 l 5,6-tetr l ach!orp 1 4-(methylsulfony diiodpmethyl prolyl sulfone; 

' bis ^methyl' dithiocarte bisr™^ ^-(4-tHia- 

zolyl)-benzimidazole; pyridine triphenyf borane; phenylamidesrhalbpropargyrc arid 2-Wloalkbxyaryl- 

3- isothiazoloncs, . > . \ 

3. The compositions^ cJaim 2-wherein Jhe tyolppjca|ly^^ selected from the.group 
consisting of : 2-meJjiyV^ 

2-n-c<;tyl-3-isoth^azo^n^ 

methylene-3-isothiazoione; 3-iodo-2-propyny! butyl carbamate;, a rid 3,4, ^-triihlbrolcarbanilide/.''' ' ^ '~[ ' ' ' 

4. The composition of claim 1 wherein the metal .alkoxide monomer of Formula II is selected from the group con- 
sisting of: tetramethoxy orthosilicate, tetTaethoxYVrthosilicate^methyltriethoxyiOrthosilicate, methyltrimethoxy or- 
thosilicate, phenyltriethoxy ort^osnf&t^ orthosilicate, dimethyldi- 
ethoxy orthosilicate, bis(trimethoxysilyl)methane, bis(triethoxysi!yl)etinone, bis(trimethoxysilyl)hexane, 3-butenyl- 
triethoxy silane, met hacryJoxypriQpy^ Jriethoxysi lane,; rnethacryloxyprppyl trirhethoxysilane, triethoxyaluminum, 
methyldiethoxyaluminum : t riisoprpppxyal urn in um.teiraethoxy zirconium, methyltriethoxyzirconium, tetra-n-butox- 
yzirconium, tetra-t-butoxyzireorvium; tetramethexytin, tetraethbxytia-tetramethoxyvanadium, tetraethoxyvanadi- 
ury^tet^aethoxytitam^^ 

si The composition of claim 1 wherein the biologically active compound is an agricultural pesticide selected from 
the group consisting of: dithibcarbarrate denvatiyes; hitrpphenoi derivatives; heterocyclic structures; halogenated 
fungicides; fungicidal antibiotics; diphenyj sulfone; dodirie; methoxyl; i -thiocyano^^-dinitrobenzene; 1 -phenyith- 
iosemicarbazide; thiophanate-methyl; cymoxanil; acylalanines; phenylbenzamide; amino acid derivatives; meth- 
oxyacrylates; propamocarb; imazalil; carbendazim; myclobutanil; fenbuconazole; tridemorph; pyrazophos; fenar- 
imol; fenpiclonil; pyrimethanil; carboxylic acid derivatives; carbamic acid derivatives; substituted ureas; substituted 
triazines; diphenyl ether derivatives; anilides; oxyphenoxy herbicides; uracils; nitriles; dithiopyr; thiazopyr; 
' acephate; aldicarb; a'ipha-cypermWhrin; azinphos-m ethyl; bif^thnnYbinapacryi; buprofeziri; carbaryl; carbofuran; 
cartap; chlorpyrifos; chlorpyrifos methyl; clofentezine; cyfluthrin; cyhexatin; cypermethriri; cyphenbthrin; deltame- 
tfirin; demeton; demeton-S-methyJi.demetpn-O-methyl^demeton-S; demeton -S -methyl sulfoxid; demephion-O; de- 
mephibn-S; dialifbr; diazinon; 'cficofol; dicrbtophos'; dmubenzuroni^bim^thMte; dinobap;' endosulfan; endothion; 
esfenvalerate; ethiofencarb; ethion; ethoate-methyl; ethoprop; etrimfos; fenafhiphbsf'fenazaflor; feributatin-oxide; 
fenitrothionVfenoxycarb; fensulfothibn; fen'fe fonofos; fos- 

methilan; furathiocarb; hexythiazox; isazophos; isofenphos: isoxathion; methamidophos; methidathion; methio- 
carb; methomyl; methyl parathion; mevinphos;mexacarbate; monocrotophos; nicotine; omethoat ; oxamyl; par- 
athion; permethrin; phorat ; phosalone'; phosmet; phosphamidon; pirimicarb; pirimiphos-ethyl; prof nofos; prome- 
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carb; propargite; pyridaben; resmethrin; rotenone; tebufenozide; temephos; TEPP; terbufos; thiodicarb; tolclofos- 
methyl: triazamate; triazophos; and vamidothion. 

6. The composition of claim 1 further comprising an inert material. 

5 

7. A controlled release composition comprising one or more biologically active compounds incorporated into an 
organo-metal oxide glass having a porous matrix, wherein: the biologically active compound is selected from the 
group consisting of microbicide, marine anttfouling agent,, and agriculturalipesticide; and the organo-metal oxide 
glass is prepared by polymerizing, in the presence of a hydroxylic compound, one or more metal alkoxide mono- 

10 mers of formula (I): 
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(R 2 ) n M 1 +m (OR 1 ) 3 



(I) 



. qptionaUy, in the^^ 

(R 5 ) v R 4 R 3 M 2 +x OR 1 (II) 

■'rO fon : H :c -V' ,t . ^ . , M ,:<•■•* -.>.•<'_ 
20 wherein: and M 2 are independently selected from silicon, aluminum, zirconium, titanium, tin, vanadium : and 

. i v .,jron.f 13? .= (Qj-^alkyl; ,R3, R^.J^afld,^ (C^ - r2 )^lkyl, substituted .(C ri2 ) 

alkyl, (C 2 - 10 )ajkenyl, hajosub^iilutedKCa^ halosubstiluledXQa-CToJalkynyi, phenyl, sub- 

. ; stituted phenyl, (C7- T ^^ ancly = x T 3;.and wherein the hydroxylic 

compound is ; selected from the;grQup, jcoip.sisIiqg.pf. (C 4 - 20 jalky( .ajcohpls; (C 7 r 10 )aralkyl alcqhols; , {C 2 -^o) glycols; 
, pply(ethylene glycol), alky I ethers; polyethylene jglycqOa^ poly (ethylene glycol) aryl ethers. 

8. The ppmppsitionpf, claim : 7 vyherein f tlne biolpgically-actiyejcomppuod is..selected.f rprjp. the group consisting of: 
• v 5rch|orp-2-methyl-3r 2-n-octyl-3-isothiazojon.ej . 4,5-dichloro-2-n-octyl- 

„ ; ■,. it 3-isothiazolone; y ^Srdichlpro-^yclphex^l-Srispthiazolone;, , 4,5;;dichloro-2-cyc^ 3-iodo- 
30 v ^propynyl, butyl j.carbanQa^ -methylene -bis-jthiocyanate; 2-thiocyanomethylth- 

... , ipbenzqthiazple: :2,4,5,6^tetrachloroisophtha!pnitrile; ; 5-brpmo-5rnitro-1 ,3-dipxane; ^^-dibromo-S-nitrilopropiona- 
.* s: mide;; ; 3 T bromo- ; 1 rC.hlqrpTS.S-dimethylhydantoin;, 1 ,2^benzi$othiazolinT3-one; 2-methyl-4,5Ttrimethylene^3-isothia- 
. zolone: 3,4,4Vtr!chtorocarba^^ derivatives; nit rophenpj, derivatives; i heterocyclic structures; 

. halogenated fungicides;.fungicidal antibiotics; diphenylsu if one ; dpdine; methoxyl; 1.4hiocyano-2,4-dinitrobenzene; 
35 , Irphenylthiosemjcarbazid.^ .acylalanines; phenylbenzamide;. amino acid deriva- 

- tiyes; methoxyacrylates; propamocarb; imazalil; cartendazim; myclobutanM; fenbuconazole; tridemorph; pyrazo- 
, - phos; Jenarimol^fenpiclpnij; pyrimethanil; carboxylic acid derivatives; carbamic acid derivatives; substituted ureas; 
, , : substituted triazines; t dipheny| ether derivatives; anilides; oxyphenpxy .herbicides; uracils; nitrites; dithippyr; thiaz- 
. .opyr;,acephate; .aldicarb; alpha-eypermethrin; azinphos-methyl; bifenthfin; .binapacryl; buprofezin; parbaryl; car- 
40 - v , -bofuran^cartap; chlorpyrifos; ch|orpynfos ; methyl; clofentezine;.cyfluthrin; cyhexatin; cypermethrin; cyphenothrin; 

deltamethrin; demeton; de metpn-S-m ethyl ; demeton-0-m ethyl; demeton-Si .demeton-STmethyl sulfpxid;, deme- 
j phion-O; demephion-S;,dialifpr; diazinon;--dicofp!;' dicrotophos; diflubenzuron; dimethoate; dinocap; endosulfan; 
endothion; esfenvalerate; ethiofencarb; ethion; ethoate-methyl^ethoprpp; etrimfos; fenamiphos;;fenazaflor; fenb- 
utatin-oxide; fenitrothion; fenoxycarb; fensulfothion; fehthion; fenvalerate; flucycloxuron; flufenoxuron; fluvalinate; 
. fonpfos; fpsmethilan; furathiocarb; hexythiazoxjsazophos; isofenphps; isoxatyion; methamidophqs;,methidathion; 

methiocarb; methomyl; methyl parathion; mevinphos; mexacarbate; monocrotophps; nicotine; omethp^te; oxamy I; 
: parathion; perrnethrin; phorate;. phosa|on : e; - phosmet; phosphamidon; pirimic^rb; pirimiphos-ethyj; profenofos; 
; promecarb; propargite; pyridaben; resmethrin ; r rotenone; tebufenozide; te/T)ephos; TEPP; terbufos;, thiodicarb; tol- 
clofos-methyl; triazamate; triazophos; and vamidothion.,, .\ . ..\ i : : . . ^ 



9. The composition of claim 7 wherein the biologically active compound is a microbicide selected from the group 
consisting of: 2-methyl-3-isothiazolone; 5-chloro-2Smethyl-3-isothiazolone; 2-n-6ctyl-3-isothiazolone; 4,5-dichloro- 
2-n-octyl-3-isothiazolone; 4.5-dichloro-2-cyclohexyl-3-isothiazolone; 1 ,2-benzisothiazolin-3-one; 2-methyl-4,5-tri- 
methylene-3-isothiazolone; S-iodo^-prppynyl butyl : carbamate; and 3,4,4' -trichlorocarbanilide, ti; 

10. A method of controlling the release of biologically active compounds comprising the step of incorporating the 
biologically activ compounds in a metal oxid glass having a porous matrix, wherein: 
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(a) the biologically active compound is selected from the group consisting of microbicide, marine antifouling 
agent, and agricultural pesticide, "and ' * :l ' ' " : ' 

(b) the metal oxide glass is prepared by polymerizing one or more metal alkoxide monomers of formula (I): 

: . . , : -w-;,,,. . (B 2 ) n M 1 +r ?(OR 1 ) 3 ... , 0) 

optionally in the presence of orre^Br mor^metaj alko^ 

(R 5 ) y R 4 R 3 M 2 +x OR 1 (II) 

wherein and M 2 are independently selected from silicon, aluminum, zirconium, titanium, tin, vanadium, and 
iron; R 1 = (C r4 )alkyl; R 2 , R 3 R 4 and R 5 are independently selected from OR 1 , (C 1 . 12 )alkyl, substituted (C^) 
alkyl, (C 2 - 10 )alkenyirnalc^ phenyl, 
substituted phenyl, (C 7 - 10 )aralkyl; m and x are independently 3 or 4; n = m-3; and y = x-3; 

with the provision that when the biologically active compound is an agricultural pesticide, at least one metal alkoxide 
monomer of formula (II) is present where R 3 or R 4 is not OR 1 . 

12. The melhod of claim" 11 ; wherein^ b^fo^^ of 
■5-chloio-2-methyl--3HTOt 

3-isoth'iazolbhe; :j 4;5^i*lbro^yc"fc^ 3-iodo- 
2-propynyl butyl " carbamate; ^-flteitimo-^ 2-tNiocyanomethy Ith- 

iobenzothiazole; 1 '2;4;S,6Me^ 

midc; 3-bromo-1 -chloro-5 ( 5-dimethylhydantoin; 1 ,2-benzisothiazolin-3-ono; 2-methyl-4 ( 5-trimethyleno-3-isothia- 
zolone. S^^'-tnchlbrbcarb'ariflidei ^di^rb^Kk^o^detf^tlv'ds? rif^djihenbT deTri ivatoves; 'tf^ferbcyclic' structures; 
halogenated f uhgicldes'rlfbVtgicfcSal antibiotics; diphehVTsulfbne; ttc&ihe^ 

1-phenylthi6semicaroa^ cymc^anil; acylalariiines^^h deriva- 

• tives; methbxyachyiafes; propa^^ mydlobutanil; 1ehbucohazole; f trtdembrph? r^yrazo- 

phos; feriarimol; fenpiclonil; " ihnetha'n ilf toia'ftyokylic -acid^cSariySltf i/es ^cafrbarhic acid derivatives', 'substituted ureas; 
substituted triaziries; dipfiertyl ether derivatives; anilides; bxyphenoxyhdrbicides; ^uracils; Hit riles; ditJni^y^; thiaz- 
opyr; acephatei aldicafb; af^habypermethrin buprbfezin; carbaryi; carbo- 

furan; cartap; ChloVpyrifos; chlbV^yrifbs methyhd^^ cyf*uthrin; : cyNex^^ del- 
tamethrih;'demetbh'; : denffefo^ derrYeton-S; demetor^S-nnfethyl sulfoxid; demephion- 

G; deme^hion-Sfdiali^ dimethoafe; 1 diriocap; eridosulfan; en- 

doth ion; esf envaleratei-ethibf encarb; ethibn? ethbat^'-methyi; ethdprop; etrimfos; f enahtfphbs; fenazaflor; fenbuta- 
r tih-oxide; fehitrothibn; fendxyca^'ferts^ fenthion; ^valerate; f!Lic^cloxdr6n;*ftu!enoxuron; fluvannate; 

fonofos; fosmethilan; : turathiocarb; hexythfeib)c; : isazophos; isofenjDhos; feoxathion; meth'amldophos; methidathion; 
mBthiocarb; methdmyl; 'methyl parathi6h; f mevihph6s;^bxdcarbate; mdhccrbtophbs) nicotine ;omethoate; oxamyl; 
parathioh; pefmethrih; phorate; phosalbne^phbsm^ pirimlphos-^ethyl; "profenofos; 

prbmecaro; propafgite; pyrldaben; resmethrin; rbtenbne; tebufehozide; te'rriephdsiTEPP; tferbufos; thibdicarb; tol- 
clofos-methyi; trlazamate; friazophbsVandvamibbthioh. i v~ - 

13. A method Of controlling-trie release of biologically active compounds cbmprisfihg J the step of incorporating the 
biologically active' compounds irv'ah bf*gartb-rnetal ox-ide glass ; having : a porbus matnx, whereirir'the biologically 

' active cbmpourid is" selected from' the J, grbup consisting of'microbicide\ marine antifouling a^ent, and agricultural 
1 pesticide; and the or^ano-metal oxide' glass is prepared by (jolymef izirigrfn the presence of a hydroxylic compound, 
one or more metal alkoxide monomers of formula (I J: , ' i,: Vil ' : 

".: ' r.: "■■^.".^^ V (R^ n M, : ^{OR!) 3 ,! .. ,. j -^.v." .. d> 

optionally in the presence of on ' br more m ta I alkoxide mohomerS bt fermula'(ll'): 
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(R 5 ) y R 4 R 3 M 2 +x OR 1 (II) 

wherein M-, and M 2 are independently selected from silicon, aluminum, zirconium, titanium, tin, vanadium, and 
ironi.R 1 =,(C 1 - 4 )alkyl; R 2 , R 3 , R 4 . and R 5 are independently selected from OR 1 , (C 1 - 12 )alkyl, substituted (C T - 12 ) 
alkyl, (C 2 - C 10 )alkenyl, halosubstituted (C^-j^aikehyl, (C 3 - 10 )alkynyl, halosubstituted (C3- 10 )alkyhyl, phenyl, sub- 
stituted phenyl, (*G 7 - 10 )aralkyl; m and x are independently 3 or 4; n = m-3; and y = x-3; and wherein the hydroxylic 
compound is selected from the group consisting of (C 4 - 20 )alkyl alcohols; (C 7 - 10 )aralkyl alcohols: (C 2 - 2 o)9 , y co,s i 
poly(ethylene glycol) alkyl ethers; poly(ethylene glycol) aralkyl ethers; and pply(ethylene glycpij aryl ethers. ■' 

14. The method of claim 13 wherein the biologically active compound is selected from the group consisting of: 
5-chloro-2-methyl-3-isothiazolone; 2-methyl-3-isothiazolone; 2-nK)ctyl-3-is6th l iazdlone; ^S-dichloro-J^n-octyl- 
3-isothiazolone; 4,5-dichloro-2-cyclohexyl-3-isothiazolone; 4,5-dichloro-2rcyclphexyl-3-isothiazolone; 3-iodo- 
2-propynyl butyl carbamate; l^-dibromo^^-dicyanobutane; methylene-bis-thiocyanate:" 2-thiocyahomethylth- 
iobenzbthiazoler2,4,5,6~^ 2;2-dibromo-3^nitrifopropiona- 
mide; 3-bromo-1-chlo/o-5 ( 5-dimethylhydanfdin : ; : i\2-^nzisothiazolin-3-onef 

zulone; SA^richtorocarbai^^ ^eVWa^ivesrh^^ structures; 

halogenated fungicides; .fuft^icrdal "antibiotic^ sulfone; dodine; methoxyl; t -thiocyano-i2,4-dihitrobenzene; 

1-phenylthiosemicarbazide;4hid^ cyrpoxanil; acylalanines; pheriyibehzanrlrde; amino acid deriva- 

tives; methoxyacrylates; prbrjamocall^Mrhazalil; carbendazim; myclobutanil; fenbucohazole; tridemorph; pyrazo- 
phos; fenarimol; fenpiclonil; pyrimethanil; carboxylic acid derivatives; carbamic acid derivatives; substituted ureas; 
'substituted^nazihes^dipheny e^e^denvatlyesl^anilides; oxyphenoxyherbicides? uracils; nitriles; dithiopyr;* thiaz- 
opyr; acephate; afdicarb; alphacypermetHrinVazinphps-methyl; bifenthrin; binapacryl; buprofezin; carbaryl; carbo- 
furan; cartap; ch'lbrpyrifos; chid^yrifbslihetKyl; clofentezine; cyflutnfiri; cyhexatih; byperrrHethrin; cyphenothrin; del- 
tamethrin; demeton; demeton-S-meVhy^Va , e^ dembtdn-'S^rriethyl sulfoxid; demephion- 

O; dcmcphion-S; dialifoc'diazYnoh^ diflubenzuron; dimethoate; dinocap; endosulfan; en- 

dothion; esf eri vale rate; etHibfeHcarbVeth ion rethoate-m ethyl; ethoprop; etrimfos; fenamtphos; fenazaflor; fenbuta- 
tin^oxtde; fenitrothion; fenoxycarb; fensulfothion; fenthion; fenvalerate; flucycloxuron; flufenoxuron; fluvalinate; 
fonofos; fosmethilan; furathiocarb; hexythiazox; isazophos; isofenphos; isoxathion;imethamidophos; methidathion; 
methiocarb; methpmyl; methyl parathion; mevinphos; mexacarbate; monocrotophos; nicotine; omethoate; oxamyl; 
■ parathion;. permethrin; phorate; phosalone; phosmet; phospharnidon; pirinriicarb;,:pirimiphos-ethyl; profenofos; 
promecarb; propargite; pyridaben; resmethrin; rptenone; tebufenqzide; te^ 
clofos-methyl; triazamate; triazophos; apd yamidothion. ,>••„ ; , . t -)ou / >• , -> 

15. A method of controlling or inhibiting the growth of pests at a locus comprising introducing into or onto the locus 
to be protected an effective amount of the compositions of claim 1 . 

16. A method of controlling or inhibiting the growth of pests at a locus comprising introducing into or onto the locus 
to be protected an affective amount of the compositions of claim 7. 



18 



(19) 



J) 



Eur paisches Pat ntamt 
Europ an Patent Offlc 
Office uropeen d s brev ts 



(11) 



EP 0 922 386 A3 



(12) 

(88) Date of publication A3: 



EUROPEAN PATENT APPLICATION 



26.01.2000 Bulletin 2000/04/ ^ 



(43) Date of publication A3!:. 



' (5t) mt c\J; A01 N :25/i 0, V A01 N 25/08,' 
. .. A01N43/8Q, A01N 47/12, 

) .rfoncu;?. iv Hi: , ; A01N 43/70, A01N 47/02 



16.06.1999 Bulletin 1999/24 



(21 ) i Application number: ^O^&i' tf "J^^i^x^- 



(22) Date of filing: 25.11,1998 v . 



(84) Designated Contracting §fates;, . . . ;o;.iv 
AT BE CH CY DE DIC ^ FR G B^R , lEJTji^L^ 
MCNL.PT SE. . , „. . ■ lL ..-.i , ^oiiha^ 

Designated Extension States^ . - :iif ^. :,. « . : i,^--; 
AL LT LV MK RO SI , t ........ , /v ;1 > ^ nc 

(30) Priority: 11.12.19^7. ,^6^43. !> :<Ui . i!kl ^ t -, 

(71 ) Applicant: ROHM AND HAASJCOM^ .V, 
Philadelphia,. Pen^ , 



472) a [nyer^^ , 

.; l (74^ ( Pe^sent^tiye: v t(^vi^, Carole Amanda et al 
> ^ European Operations Parent bept v 



(54) Controlled release compositions 1 

(57) Disclosed are Controlled release compositions 
containing biologically active compounds iricorporafed''' 
into metal oxide glass having a porous matrix which is ir 
prepared by polymerizing one or more metal alkoxide 



r mbnomersyoptionally in the presence of a second metal 
alkoxide rhCHiomer^' -':: t . ' ^ 5 ' : ; = ^ ': 

' These compositions 1 may be ^directly . incorjDorated 
into the locus to be protected or may be applied to a 
structure- tn a coating.;-*: ni^r. 



CO 
< 

00 

CO 

CM 
CM 

o> 
o 

D. 
LU 



Printed by Jouve, 75001 PARIS (FR) 



BNSDOCID: < E P 0922386A3J „> 



EP 0 922 386 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 98 30 9692 





DOCUMENTS CONSIDERED TO BE RELEVANT ' 






Calegoiy 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPLICATION (Int.CLB) 


X 


DE 43 29 279 A CKALL^ES KARL HEINZ) , ^ ' 
2 March 1995 (1995-03-02) i . „ 

* Daae 2 Hne 58 — Dane 3* line .< 

T **y *~ *— j ■ ' i^u pay y,; j ^ line XX')- 

examples. Xt3;.. tables 1-3-!..* _ ',..._!.. 

EP! 0 747 184 A (FEINCHEHIE !GMBH . SESNITZ ! 
;SYNTEC GES FUER CHEMIEUND TEC (DE)r)r.^^ 
11 ... December 1996„X1996-12t11) Zi. 

* page 4, line 6-35; examples I.1 >( I^.1;m 
table . 1.* „ !1; .'"2 


l-l|6 

1-16 . 

S. " 


AQJN25/10 

A01N25/08 
AniN4?/fln 

A01SI47/12 . . 

*n-iki>io/7n 
AU1N40/7U-'. 

A01N47/02 




PATENT ABSTRACTS OF JAP AW, ■ - J 

vol. 018, no. 686 :Cp-1292), 

26!, December 1994 (X?94-12-26) 

& JP 0J5. 271792 A (FlUI TORY© K0GY0$H0:KK), 

27 September 1994 (1994-09-27) 

* abstract * 


i-i6 




D,X 


DATABASE UPI 

Section Ch, Week 199602 


1-16 






Derwent Publications Ltd., London, GB; 
Class C07, AN 1996-017087 




TECHNICAL FIELDS 
SEARCHED (lrtt.CI.fi) 




XP002124717 

A .IP Cil 9QlAflC A f*TCPUNrtC rDcrii 

a or U/ £7l0U3 f\ \ \ LLnnUo bKttn kYUUU 

KUMIAI ) , 7 November 1995 (1995-11-07) 
* abstract * 




A01N 


P.X 


EP 0 832 561 A (EASTMAN KODAK CO) 

1 April 1998 (1998-04-01) 

* page 3, line 21 - page 6, line 19 * 


1,2,4, 
6-16 




The present search report has been drawn up for al claims 







MUNICH 



Dale of oontplotion of the oearoh 

6 December 1999 



Examiner 

Klaver, J 



CATEGORY OF CITED DOCUMENTS 

X : particularly rotowani if taken aJono 

Y : particularly relevant H combined with another 

document of the same category 
A : technological background 
O : non -written disctocure w 
P : "tnrierrntjdiate document ' 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document died for other reasons 



& : rr ember ot the same patent fam'ty, corresponding 
document 



2 



i 



EP0 922 386 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 98 30 9692 



This annex lists the patent family members relating to the patent documents cHec In the above-mentioned European search report 
The members are as contained in Jhe EWKJpean^Pjaie/it Office. E0P file on 

The European Patent Office Is In no way liable for these. p^artJ^ulars wtjteh, are merely given for the purpose of information. 

• ■ :2itil:'i.*:^- . .* *' . : 06-12-1999 



Patent document , - 
cHed in search report - 



Publication.' rc 
date v 



y 3 i Patent family 
" 1 ' V members) / 



Publication 
dale 



DE 4329279 



02-03-1995 1 * - mm -\ 



EP 074.7184- '* !A 


11-12-1996 

a. -Lj £{' i^i-'k.Jitii. 


J * • • • * * * — i- f — j, . 

DE 19520906 A 

12 ili' .ri^L-LIX . 


12-12-1996' 


JP 06271792 !a 

i 


27-09-l&& } > 
t 


_L>_::i.!-- ; ii;^l J ft??' -i.it 




JP 7291805 |A 






_J' -fJrif r j 


EP 0832561 ;A 


01-04-1998 

i 


c ^,...^ 07 ^ 8 ,. A .],i 

dPy,' \lQ087405 A f 

* ¥ >ii 1 i-A lj A -i- • 


Q5-02-1998 

. ,ir ^bl-i95fei 

- " Cf7-i34-1998 


i 


< 
t 


^ i j 






; - I " i . .. 










:o\ ' *: *v.i : '. s *-. ' : 


; ^ ;\ * ' . 



< v. 



For more details about this annex : see Official Journal of the European Patent Office. No^12/82_ 



3 



BNSDOCID: <EP 0922386A3_I_> 



.... , t i . ., 



TH5S rPPBE BiAUK <uspto) 



.-t.'.. .■ ..,v; : : • .!/ 



